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D  i ∈ {1, ..., n}  # ∈ {<
,≤,≥, >}
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D = (D1, ..., Dn) ∈ D 
eq#i (D) ⇐⇒ ∃D
′ ∈ R(D) ∀x ∈ D′i . φi(D
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D′i = preci(Di) ∧ eq
<
i (D) ∨
D′i = succi(Di) ∧ eq
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D′i = succi(Di) ∧ eq
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prea(P )(q) ⇐⇒ ∃q′ . q
a
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q′ ∧ P (q′) EF 














	¨	 Á  A Á  oÁ 	´	 Á DC  +
 defRUp+eC_xi¶aci¢eCh 2 :9; F  B1 = (Q1, A1,→1) % B2 = (Q2 
A2,→2)
9S!!+
A1 ∩ A2 = ∅
1M!+
 F  B1‖B2 = (Q1 ×Q2, A1 ∪ A2,→) 9G+
<>
 (q1, q2) a→ (q′1, q′2)  2
!!+
<
a ∈ A1  q1 a→1 q′1 
	
q′2 = q2 
	<
a ∈ A2  q2 a→2 q′2 
%




	¨	 Á @?! A Á <JS	EA C 4 K;
  F B = (Q, A,→)   _zacklaxTFdSefhQ_zaxs)klijhLa 1  <)
)	6*R

P ∈ P(Q) E /( kfdaxijefh(defh9_bacsckfi¢hLa 1'VOL 
 32 %<>
6*R
 U = (Ua)a∈A 9S! + Ua ∈ P(Q) E
]^]`_	abcd0d
 4 <>
N"#<V4  0 
<
=½4> 
	¨	 Á @??BA F½ JS	´f	 Á DC  +




 F  B/P = (Q, A,→′) 9G+
<>
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  8     ½   S	06,
< 9; F  Bi = ({lowi, highi}, {inci, deci},→i) 9G+
<>
 →i= {(lowi, inci 
highi), (highi, deci, lowi)} E   ",OP<>
    
:2  >+	9  B1  B2 E  +
 *0!:6	 1 B1‖B2 =
({(low1, low2), (low1, high2), (high1, low2), (high1, high2)}, {inc1, inc2, dec1, dec2},→)
S>+	9S !
  "	OP<)


















(high1 , high2)(high1, high2)
high1 high2
low1 low2





















(high1, high2) E  +T1 * )
,	





P = low1 ∨ low2 
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D = (D1, ..., Di, ..., Dn) ∈ D  incri(P )(D) =
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decri(P )(D) = P
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P = (xa = θ
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M = (X, θ, µ, ν)
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Di, {inci, deci}, {(d, succi, d′) | d, d′ ∈ Di ∧ succi(d) = d′} ∪ {(d, preci, d′) |
d, d′ ∈ Di ∧ preci(d) = d′}
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D = D0  D1  ... Dk−1  Dk =
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order(D) + 1 = order(D′) 
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N (1 ≤ N ≤ n)
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first  enabled(L, D) = ⊥
C YzghQ{`TS¦QhTA{#\3E­i¶§kljQkfdaxijefhQ_
klscT'{`i_xkf¢TA{«








(D′, σ, success) = move(Dinit, P, 〈〉)
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¬c(D) ∧ a 6= ⊥ (2)







c(D) ∨ a 6= ⊥
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c(D) ∨ a 6= ⊥ ∨ goal 6= ∅ ∧ goal  enabled ∧ success
)




) otherwise (5)À  ½  ½




pathk(D[k], c[k]) \ h
(D′, σ, goal  enabled) = move
(
D, enabling(goal), h⊕ goal
)
(D′′, σ′, success) = move(D′, c, h)
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P (D′) ∨ ∃a ∈ h ∃d ∈ D ∃σ′ . σ =
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k pathk(D[k], c[k]) \ h
E/«	w fjef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a = ⊥  goal = {inca, decb} Á9½
(Dinit, 〈θ
1
a < xa < θ
2
a, . . . 〉, 〈inca, decb〉)
= (D1 = (θ
1
a < xa < θ
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a = ⊥  goal = {inca, decb} Á9½
(D1, 〈θ1a < xa < θ
2
a, . . . 〉, 〈inca, decb〉)
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= (D2 = (θ
1
a < xa < θ
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a = ⊥  goal = {inca} Á9½
(D2, 〈xa < θ2a, 0 ≤ xb < θ
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klhQ{
DN =
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0 ≤ φDeltai < θD
i¶§ 7'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θD < φDeltai ≤ maxD
i¶§ 7'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i < θN




max{Deltaj | j ∈ neighbors(i)} < θD
θN < φ  !#"($)& i ≤ maxN
i¶§
max{Deltaj | j ∈ neighbors(i)} > θD
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